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Abstract
Tuberculosis is a leading cause of morbidity
for Peruvian migrants in Florence, Italy, where
they account for about 20% of yearly diagnosed
cases. A retrospective study on cases notified
in Peruvian residents in Florence in the period
2001-2010 was carried out and available
Mycobacterium tuberculosis strains were geno-
typed (MIRU-VNTR-24 and Spoligotyping).
One hundred thirty eight cases were retrieved.
Genotyping performed in 87 strains revealed
that 39 (44.8%) belonged to 12 clusters.
Assuming that in each cluster the transmis-
sion of tuberculosis from the index case took
place in Florence, a large proportion of cases
could be preventable by improving early diag-
nosis of contagious cases and contact tracing.
Introduction
As of January 2011, Peruvian migrants rep-
resent the largest Latin American community
in Italy with 101,711 documented residents
accounting for 2.9% of migrant population, cor-
responding to about 30% of Latin Americans in
Italy.1 The number of Peruvian citizens in Italy
has increased 30 folds since the early nineties.
The majority of them are young-adults (70%
aged between 18 and 49 years) and the female
gender is slightly prevalent (61%). The large
majority (70%) are currently concentrated in
few large metropolitan areas namely Milan
(33,919 documented residents), Rome
(15,262), Turin (10,872), Florence (7834) and
Genoa (3277).1 In 2009 (the last year with offi-
cial surveillance data available), 48.3% (2053)
of tuberculosis (TB) cases in Italy were diag-
nosed in foreign born subjects, with Peruvians
accounting for 5% of them (103 cases).2 In the
health district of Florence (Azienda Sanitaria
Locale, ASL 10), the number of reported TB
cases remained almost stable in the last 10
years with around 100-130 cases per year and
an incidence of 10-14 cases per 100,000 popu-
lations.3 Nevertheless, in the same period, the
number and the proportion of Peruvian sub-
jects diagnosed with TB in Florence has steadi-
ly increased. Starting from 2005, Peruvians
represent the foreign community with highest
TB burden in Florence, accounting for about
20% of cases (22 out of 110 in 2009 and 25 out
of 133 in 2010).3,4
The findings of a retrospective study aiming
to understand the epidemiological dynamics of
TB transmission in the Peruvian community of
Florence are reported here.
Materials and Methods
Main epidemiological and clinical features
of TB cases notified in Peruvian citizens resi-
dent in the ASL 10, in the period 2001-2010
were retrospectively collected from the data-
bases of UF Igiene e Sanità Pubblica, ASL 10
Zona Firenze, Florence, Italy and SOD
Microbiologia e Virologia, Centro di
Riferimento per i Micobatteri della Regione
Toscana, Azienda Ospedaliero Universitaria
Careggi, Florence, Italy. Incidence of TB in the
Peruvian community of Florence was estimat-
ed on the basis of number of TB cases notified
each year in the ASL 10 (used as numerator)
and number of documented Peruvian residents
in the province of Florence (used as denomi-
nator).5 Available Mycobacterium tuberculosis
strains isolated were characterized by genotyp-
ing analysis with Mycobacterial Interspersed
Repetitive Units - Variable Number Tandem
Repeat (MIRU-VNTR-24) and Spacer
Oligonucleotide Typing (Spoligotyping).6,7
Clonally related strains were defined as clus-
tered and assumed to belong to a chain of
recent transmission, while patients whose M.
tuberculosis isolate did not present a shared
pattern were assumed to originate from reacti-
vation of a latent tuberculosis infection
(LTBI).8 As this was a retrospective study on
routinely collected surveillance data and on
samples collected at the Regional TB reference
laboratory, ethical approval was not deemed
necessary.
                                                    Infectious Disease Reports 2014; volume 6:5646
Correspondence: Alessandro Bartoloni, Largo
Brambilla 3, 50134 Florence, Italy.
Tel./Fax: +39.055.794.9431.
E-mail: alessandro.bartoloni@unifi.it 
Key words: tuberculosis, immigrants, migrants,
cluster, epidemiology, Peru, Italy. 
Contributions: LZ, ET, EB, SB, MTS, MGS data col-
lecting and analyzing; LZ,AB manuscript writing;
MS, FB, EG, GMR, CL manuscript reviewing.
Conflict of interests: the authors declare no
potential conflict of interests.
Funding: the study was carried out within the
COHEMI (COordinating resources to assess and
improve HEalth status of MIgrants from Latin
America)-project. This is a three-year collabora-
tive project supported by the European
Commission under the Health Cooperation Work
Programme of the 7th FRAMEWORK PRO-
GRAMME (GA-261495) launched in 2011
(http://www.cohemi-project.eu/).
Conference presentation: the preliminary results
of this work have been presented at the 8th
European Congress on Tropical Medicine and
International Health, 10-13 September 2013
Copenhagen, Denmark as poster presentation.
An abstract has been published in Tropical
Medicine and International Health volume 18
suppl 1 pp 108–231 September 2013 (High preva-
lence of clustered tuberculosis cases in the
Peruvian community in Florence, 2001–2010.
P.1.8.005 [B]).
Acknowledgments: authors would thank Elvira
Rizzuto (Coordinatore statistico-informatico,
Ufficio V – Malattie Infettive e Profilassi
Internazionale, Direzione Generale Prevenzione
Sanitaria, Ministero della Salute, Italy) and
Maria Grazia Pompa (Direttore – Ufficio V –
Malattie Infettive e Profilassi Internazionale,
Direzione Generale Prevenzione Sanitaria,
Ministero della Salute, Italy) for providing
national data on tuberculosis notification disag-
gregated for year of notification, sex, region of
notification, age, country of birth, age, year of
arrival in Italy, anatomical site.
Received for publication: 23 September 2014.
Revision received: 28 October 2014.
Accepted for publication: 29 October 2014.
This work is licensed under a Creative Commons
Attribution NonCommercial 3.0 License (CC BY-
NC 3.0).
©Copyright L. Zammarchi et al., 2014
Licensee PAGEPress, Italy
Infectious Disease Reports 2014; 6:5646
doi:10.4081/idr.2014.5646
No
n c
om
me
rci
al 
us
e o
nly
[page 46]                                                      [Infectious Disease Reports 2014; 6:5646]
Results
One hundred and thirty-eight TB cases were
retrieved. Among them, 119 (86%) were micro-
biologically confirmed. The number of reported
cases steadily increased through the years,
from 11 (8%) in 2001-2002 to 47 (34.1%) in
2009-2010. The estimated incidence rates var-
ied, in the considered period, from 484 and 351
per 100,000 Peruvian residents in Florence.
Main epidemiological and clinical features of
TB cases are summarized in Table 1.
Eighty-seven M. tuberculosis strains were
available for genotyping analysis (Figure 1). 
MIRU-VNTR-24 analysis showed 48 strains
(55.2%) displaying a non-shared genotype,
which were interpreted as originating from
LTBI reactivation. Thirty nine (44.8%) M.
tuberculosis strains showed a genotype shared
at least by another strain, fulfilling the defini-
tion of clustered cases. Three clusters included
2 subjects, 3 clusters included 3 subjects, 4
clusters included 4 subjects and 1 cluster
included 6 subjects. In the majority of clusters
(10 out of 12) the time elapsed between the
diagnosis of the first and the last case was
shorter than five years. Spoligotyping showed
that the lineages circulating in the community
were Haarlem (n=31, 35.6%, 14 clustered and
17 non-clustered), Latin American-
Mediterranean (LAM, n=28, 32.1%, 12 clus-
tered and 16 non-clustered), T-specific (n=8,
9.2%, 2 clustered and 6 non-clustered) Beijing
(n=5, 5.7%, 4 clustered and 1 non-clustered),
Ural (n=3, 3.4%, all clustered), S (n=1, 1.1%).
Eleven (12.6%, 4 clustered and 7 non-clus-
tered) previously unreported spoligotypes
(orphans) were also present.
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Table  1. Clinical, microbiological and epidemiological features of tuberculosis cases notified in Peruvian citizens resident in the Health
District of Florence, Italy, in the period 2001-2010.
                                                                                                                          Cases with genotyping available (87)                  All cases* 
                                                                                                                      Total         Clustered (39)    Non clustered (48)             (138)
Male/female ratio                                                                                                                           0.6                             0.8                                     0.4                                       0.7
Age ≤15 years                                                                                                                         9/87 (10.3%)           6/39 (15.3%)                     3/48 (6.2%)                    15/138 (10.9%)
Age 16-50 years                                                                                                                     77/87 (88.5%)         33/39 (84.6%)                  44/48 (91.7%)                 120/138 (86.9%)
Age >50 years                                                                                                                          1/87 (1.1%)              0/39 (0%)                       1/48 (2.1%)                      3/138 (2.2%)
Diagnosis of tuberculosis within 5 years from arrival in Italy                                   52/83 (62.6%)         20/32 (62.5%)                  32/48 (66.7%)                  81/116 (69.8%)
Diagnostic delay >60 days                                                                                                  32/72 (44.4%)         12/32 (37.5%)                   20/40 (50%)                   46/113 (40.7%)
Pulmonary localization only                                                                                               68/86 (79.1%)         32/38 (84.2%)                   36/48 (75%)                  106/136 (77.9%)
Pulmonary and extrapulmonary localization                                                                    5/86 (5.8%)             3/38 (7.9%)                      2/48 (4.2%)                      8/136 (5.9%)
Extrapulmonary localization only                                                                                     12/86 (13.9%)           3/38 (7.9%)                     9/48 (18.7%)                   20/136 (14.7%)
Disseminated tuberculosis                                                                                                  1/86 (1.2%)              0/38 (0%)                       1/48 (2.1%)                      2/136 (1.5%)
Smear positive tuberculosis among subjects with pulmonary localization           43/73 (58.9%)         19/35 (54.3%)                  24/38 (63.1%)                  60/114 (52.6%)
HIV prevalence                                                                                                                       1/47 (2.1%)              0/25 (0%)                       1/27 (3.7%)                       2/73 (2.7%)
Pan-susceptible strains                                                                                                      75/84 (89.3%)         37/38 (97.4%)                  38/46 (82.6%)                  93/113 (83.3%)
Multi drug resistant strains                                                                                                 2/84 (2.4%)              0/39 (0%)                       2/46 (4.3%)                       9/113 (8%)
*Includes all tuberculosis cases notified in Peruvian citizens resident in the ASL 10 (Florence, Italy), in the period 2001-2010 regardless of the availability of the genotyping analysis.
Figure 1. Cluster analysis, on the basis of MIRU-VNTR-24 phenotype and spoligotype,
of Mycobacterium tuberculosis strains isolated from 87 Peruvian patients.
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Discussion and Conclusions
The study shows that TB in the Peruvian
community in Florence is a concerning prob-
lem considering its high estimated incidence.
In 2009, the last year for which final data are
available at national level, the estimated inci-
dence of TB in Peruvian born in Italy (117 per
100,000) was very similar to the one reported
for Peruvian residents in Peru (113 per
100,000) and much lower if compared with
that found in this study (381 per 100,000).9
Supported by the finding of a high rate of clus-
tered cases, we can affirm that the higher TB
incidence in Peruvian residents in Florence
(3.2 time higher compared with incidence in
the country of origin) is related to an ongoing
active transmission within the community. In
the matter of facts, excluding one case for each
cluster that should be considered the index
case, the remaining clustered cases are due to
recent infections occurred in Florence.
A limitation of this study is that we consid-
ered in the analysis only M. tuberculosis strains
isolated from Peruvian individuals living in
Florence. This greatly limit the possibility of
inferring the origin of active TB (new infection
vs reactivation) from cluster data. In other
word, if a Peruvian patients is not in a cluster
with other Peruvian patients, it is not possible
to rule out that this patients was not part of a
cluster in which the index case was a non-
Peruvian patient living in the same area, and
thus to infer that TB in that patient was due to
reactivation of a remotely acquired infection.
Thus the number of patients in cluster should
be regarded as a minimum estimate of cases
due to recent infection. Peruvian origin has
been previously identified as risk factors for TB
clustering in a previous Italian study carried out
in Milan.10 Another study conducted in the late
nineties in Milan evidence a 1.6 time higher TB
incidence in Peruvian migrants compared with
TB incidence in Peru.10 Considering data
obtained in the studies carried out in Milan and
in Florence, Peruvian migrant communities of
both cities emerge as a vulnerable group which
may benefit from targeted intervention and TB
control activities. Strengthening of preventive
intervention, such as early diagnosis of active
TB cases and contact tracing procedures, should
be prioritized for this population. An easy
access to TB services for the members of this
communities should be assured, regardless of
legal status of subjects. Collaboration between
different partners such as public health servic-
es, primary care physicians, tertiary hospitals
and non-for profit sector is warranted to achieve
a timely diagnosis of TB and to ensure case
holding of affected subjects. Socially and cultur-
ally acceptable education programs on TB with
a multidisciplinary approach should be rein-
forced. 
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